Background
Results
There were 2343 open access echocardiograms performed and there were significant abnormalities in 29%, predominantly valve disease (n = 304, 13%), LV systolic dysfunction (n = 179, 8%), aortic dilatation (n = 80, 3%), or pulmonary hypertension (n = 91, 4%). If echocardiography had been targeted at a highrisk group, 267 with valve disease would have been detected (compared to 127 with murmur alone) and 139 with LV systolic dysfunction (compared to 91 with suspected heart failure alone). Most GP practices requested fewer than 10 studies, but 6 practices requested over 70 studies.
Conclusion
Open access echocardiograms are often abnormal but structural disease may not be suspected from the clinical request. Uptake by individual practices is patchy. A targeted expansion of echocardiography in patients with a high likelihood of disease is therefore likely to increase the detection of clinically important pathology.
INTRODUCTION
The population prevalence of heart failure or of valve disease are similar, 2-3% in the general population rising to 10-20% in those aged over 75 years.
1,2 Both conditions are underdetected, 1,2 leading to unnecessary premature morbidity and deaths. Unrestricted population screening using echocardiography is not an answer since it has a low yield 3 and is therefore more likely to cause anxiety 4, 5 than find clinically significant abnormalities. However it has been suggested 6, 7 that echocardiography should be more readily available for patients with a high likelihood of cardiac disease based on history, signs or symptoms.
Open access echocardiography was offered by 133 (71%) hospitals replying to a 2007 UK national survey 8 and 19 of these used a portable machine in the community. It is likely that the current reorganisation of the NHS will result in a demand for more community services. It would be useful to know whether these changes might be expected to increase the detection of structural heart disease especially valve disease which is the subject of increasing attention 7, 9 This study analysed the results of 2 years of open access echocardiography to see how often abnormalities particularly of the left ventricle and valves were detected according to the indication for the request. gives guidance for when echocardiography would be more clinically appropriate at the time of a cardiology outpatient clinic or inpatient admission. Requests for suspected heart failure are only considered if the B-type natriuretic peptide level is elevated. 'Cardiac history' included previous heart surgery, abnormalities suggested by echocardiography while on holiday or before migration and previous treatment for heart disease, but was often not explained in detail on the form. Transthoracic echocardiography (TTE) was performed using a Vivid-7, Vivid I system (GE Medical, Milwaukee, WI, USA) or iE33 (Phillips Medical systems, Andover, MA, US).
METhOD
The reports were retrospectively classified into four groups. Group 1 was normal, Group 2 had a minor abnormality not expected to change management, Groups 3 and 4 had a definite abnormality likely to require a change in management either electively (Group 3) or more urgently (Group 4) (Box 1).
Analysis
The data were summarised as mean or proportion as appropriate. A c 2 test was used to compare proportions with normal studies between those with suspected heart failure and murmur.
RESUlTS
Over the 2-year period 2343 open access echocardiograms were performed. The mean age at the time of echocardiography was 56 (range 17 to 96) years and 43% were men and 57% women. Only 378 were referred to the community centre. This was insufficient for subgroup analysis but there were no obvious differences from the main population.
The most frequent indications were for murmur and suspected heart failure, which together accounted for 56% of requests ( Figure 1) . In 5% the reason for the test was not entered into the report.
Requests were made by 118 practices, 84 in Lambeth and Southwark and 34 outside, mainly from Wandsworth, Westminster and Lewisham There were fewer than 10 requests in 65, 10-29 requests in 27, 30-49 requests in 13, 50-69 requests in 7, 70-89 requests in 5 and 100 requests in one practice. Practice populations were accessible for 106 and in these the numbers per 1000 practice population ranged from 0.000072 and 0.012 and are shown in Table 1 . Figure 2 shows the proportion of requests in each group by indication. For the whole population, there were significant abnormalities in 691, requiring elective management changes in 547 (23%; Group 3) and more urgent changes in 144 (6%; Group 4). The study was normal (Group 1) in 1115 (48%) or had minor abnormalities (Group 2) in 537 (23%). The frequencies were similar for those with a murmur
Abnormalities by indication

how this fits in
Structural heart disease is known to be underdetected despite increasing prevalence rates. This report showed that significant left ventricular and valve disease, pulmonary hypertension and aortic dilatation are frequently found on open access echocardiograms but may not be expected from the indication for the request. Uptake by individual practices was patchy. This suggests that echocardiography should be more readily available for clinical groups at high risk of structural disease identified by a murmur, raised BNP level, past cardiac symptom history and atrial fibrillation.
Box 1. Examples of abnormalities by group
Group 2
Mild mitral or aortic regurgitation, aortic sclerosis, mitral annulus calcification, mild diastolic dysfunction in the elderly, mild left ventricular (LV) hypertrophy (septal width ≤13 mm with no evidence of diastolic dysfunction or left atrial dilatation)
Group 3
Mild LV systolic dysfunction (LV ejection fraction 40-50%), right ventricular dilatation or impairment, bicuspid aortic valve, mitral prolapse, aortic dilatation >4.0cm, mild mitral or aortic stenosis, moderate aortic or mitral regurgitation, estimated pulmonary artery systolic pressure ≥35mmHg, atrial or ventricular septal defect or, moderate LV hypertrophy (≥14mm)
Group 4
Severe valve disease, pericardial effusion, moderate or severe LV systolic dysfunction (LV ejection fraction <40%). 
normal in 368 (52%); minor abnormalities in 154 (22%). Those with suspected heart failure were less likely to be normal: normal in 218 (36%); minor abnormalities in 141 (23%). The proportion of normal studies in patients with murmur and suspected heart failure were significantly different (c 2 11; P<0.001). Most studies were normal when requested for screening as a result of family history of heart disease or for palpitation. Figure 3 shows the incidence of minor (Group 2) and significant (Group 3 and 4) valve disease. Significant valve disease occurred in 127 (18%) with a murmur and 304 (13%) in the whole population.
Valve abnormalities
In patients with suspected heart failure the valve disease was primary (organic) in 58 (67%) and secondary (functional) in 28 (33%). Mild valve disease (Group 2) occurred in 81 (11%) with murmur, but in 212 (9%) in the whole population. Most with valve disease, 87%, were aged >60 years and all were >45 years.
To improve the detection of valve disease, it has been suggested 3 that communitybased echocardiography should be available to patients with murmur, atrial fibrillation or any cardiac symptom. Using these criteria, 267 (15%) of 1745 studies showed significant valve disease.
left ventricular hypertrophy or left ventricular dysfunction
Significant LV hypertrophy occurred in only 36 (1.8%) and was uncommon even if the echocardiogram was requested because of hypertension (Table 2 ). However mild LV hypertrophy (Group 2) occurred in 145 (7%). Isolated abnormal diastolic filling occurred in 66 (3%). LV systolic impairment occurred in 91 (15%) patients with suspected heart failure, but also in 8 (11%) with atrial fibrillation and 19 (12%) with a cardiac history. LV systolic dysfunction occurred in 139 (13%) of 1089 at high-risk because of cardiac history, murmur, atrial fibrillation, raised B-type natriuretic peptide or cardiac symptom.
Other pathology
The most frequent non valve or LV pathologies were minor aortic dilatation of ≤40 mm (n = 64) and major dilatation >40 mm (n = 16), pulmonary hypertension with systolic pressure <35 mmHg (n = 21) or ≥35 mmHg (n = 70) and right ventricular impairment (n = 31). These were most common in suspected heart failure with 14 (19%) aortic dilatation, 44 (7%) pulmonary Included previous heart surgery, abnormalities suggested by echocardiography while on holiday and previous treatment for heart disease, but was often not explained in detail on the form. Included isolated ankle swelling, stroke, pre-cancer treatment and sickle cell disease.
hypertension. Right ventricular impairment was most common in those with a cardiac history, four (23%). In those with a murmur there were six with previously undiagnosed atrial septal defects, four ventricular septal defects and one persistent ductus. For the other indications there were six further atrial septal defects, two ventricular septal defects, one Ebstein's anomaly, one persistent ductus and two pericardial effusions.
DISCUSSION Summary
Abnormalities likely to change management (Group 3 and 4) were found in 29% of all open access echocardiograms. The rate was significantly higher for suspected heart failure (41%) than for murmur (26%) as the indication. Significant valve disease was found in 18% with a murmur but also in 14% with suspected heart failure and 12% with atrial fibrillation.
Strengths and limitations
This is the largest series of open access echocardiograms analysed and the first occasion that the incidence of structural disease has been assessed according to the indication on the request. However there is no information about referrals for outpatient consultations. This means that it is not possible to test whether practices with low request rates were failing to detect structural heart disease or referring such patients directly to a cardiologist rather than for echocardiography.
Comparison with existing literature
Few previously published reports of open access services exist. Some describe services set up solely for heart failure. [10] [11] [12] Those few with relatively unrestricted indications [13] [14] [15] [16] confirm that murmur and possible heart failure are the two most common reasons for referral while, not surprisingly, valve disease and LV systolic dysfunction are the two most common abnormalities detected. Valve disease is reported in 12-42% of cases in unrestricted open access services and LV systolic dysfunction in 9-30%. 13, 14, 16 These incidences are far higher than expected with population screening 1, 3 and similar to those in hospitalbased outpatient clinics 15, 17 suggesting that GPs are not overusing the service.
There has been recent interest in improving the detection of heart valve disease in the community. 7 Judging the significance of a murmur is often difficult 18, 19 and the study showed the incidence of significant valve disease was comparable for the whole population (15%) as for those with a murmur (18%). Similarly in Holland, 13 the incidence of moderate or severe valve disease was 31% with murmur, 23% with breathlessness and 28% with peripheral oedema. In a Scottish study, 20 the incidence of all valve disease in patients with suspected heart failure was 46% which was substantially higher than the incidence of LV systolic dysfunction, 8%. The incidence of valve disease was similar to the EuroHeart Failure 21 survey, but the study showed that the valve disease was primary in 58 (67%) and secondary in 28 (33%). The incidence of significant valve disease was less, 3-8% in echocardiography services set up for patients with possible heart failure. [10] [11] [12] However these studies predated the use of B-type natriuretic peptide as a screen and many cases were thought not to have heart failure.
Implications for practice
Population screening has a low yield, 1, 3 but echocardiographic abnormalities are much more frequently shown in patients with a high likelihood of structural disease (Figure 1 ). It has been suggested 7 that a programme of basic cardiac scans ('Quick scans') targeted at those at highest risk could reduce demand on echocardiography services while at the same time maximising the detection of structural disease requiring full standard echocardiography. Those at highest risk are those with acute cardiac symptoms 22 a cardiac history, murmur, raised B-type natriuretic peptide level, and abnormal ECG (especially atrial fibrillation). Using this strategy in this study 267 (15%) of 1745 with a symptom or clinical evidence of a possible structural abnormality showed evidence of significant valve disease. Confining echocardiography to those with a murmur alone would have detected only 127 cases with valve disease. Similarly 139 (13%) of 1089 with a symptom or clinical evidence of a possible structural abnormality had LV systolic dysfunction compared to only 91 (15%) with an echocardiogram requested for suspected heart failure.
Some indications could have been triaged more effectively. For example an increased cardiothoracic ratio on the chest X-ray is not a good indication in the absence of other signs or symptoms suggesting heart disease. 23 Perceived palpitation without a documented arrhythmia or clinical evidence of structural disease is not an appropriate indication for open access echocardiography. 24 The request form available from the authors includes guidance on indications and this might 
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Discuss this article
There are other models of providing this clinical link. The current authors have established a sonographer-led open access murmur clinic which triages patients according to result for hospital or community care. Direct community echocardiography occurs in some UK centres 8 and was described in a US study. 27 A project in Newcastle has shown that domiciliary echocardiography is feasible for elderly patients. 28 It is likely that direct community echocardiography will expand with the current changes within the NHS. It is essential that community services remain within a global clinical framework capable of providing back up echocardiography using high-end machines and access to specialist clinical opinions. Some of the abnormalities detected in the study required immediate clinical action. It is also vital that the echocardiograms are performed to a good standard with appropriately qualified and trained staff, quality assurance, and archiving. 29 Open access echocardiograms are often abnormal but structural disease may not be suspected from the clinical request. Uptake by individual practices is patchy. A targeted expansion of echocardiography in patients with a high likelihood of disease is therefore likely to increase the detection of clinically important pathology.
